Mitigating free-riding in organizations is of paramount importance for increasing economic output. In most organizations, leaders are matched with followers to accomplish cooperative tasks, which often conflict with followers' material payoffs. This paper asks the following question: how does organization style affect leaders' choices of leadership strategy, and in turn, free-riding? We provide a theoretical framework to study the effect of organization style on leaders' leadership strategy and report the results of controlled experiments in which we ask leaders to choose messages from a message set that induces a leadership style, and then to send them to participants at the beginning of each round of a repeated and finite horizon public goods game. The design features two leadership styles-top down and collegial-and two forms of communication-public leadership with no communication and public leadership supplemented with private communication between the leader and targeted followers. Leaders provided with collegial leadership style public messages perform better than their top down counterparts, but only when targeted private communication is not allowed. This is consistent with the economics insight on collegiality as a costly way to organize cooperation, but challenges a large literature that promotes collegial leadership. When targeted private communication is possible, top down leaders perform better than their collegial counterparts due to their increased efforts and increased use of public leadership that caters to the contributors and raises the contributions of free-riders. Leadership style affects leaders' ability to induce a sense of obligation. We find that the key strategic prerequisite to successful leadership strategy is the leader's ability to extract information about the existence of types of contributors combined with a targeted leadership style that caters to contributors on the basis of performancebased ad hoc coalitions. These findings have important implications for organizational design.
conditions, leaders may increase the provision of effort. Also, in organizational economics, much research in the recent years has shown that management styles affect firm-level productivity, managers' compensation and actions. Bertrand and Schoar (2003) find that "styles" in managerial decision-making are significantly related to manager fixed effects in performance and that higher-performers receive higher compensation. Bloom and Van Reenen (2007) show that better managed firms do better and that these better managed firms are found in more competitive industries. Using field experiments, Bloom et al. (2013) document that differences in management practices across firms explain differences in productivity. Other research in economics has shown that managers' traits affect management styles. Looking at quota policies to increase the proportion of women on corporate boards, Matsa and Miller (2013) find that firms that were affected by gender quotas had different policies compared to comparison firms regarding workforce reductions, indicating that gender affects management style. In an experimental paper, Kocher et al. (2012) show that managers who prefer efficiency are more likely to exercise an autocratic management style. Although this literature shows that management styles exist and provides strong evidence that they have an effect on major economic outcomes, the role of leadership styles, understood as sets of messages with different contents, is not identified in the economics literature.
Management scholars have studied the drastic differences between leadership strategies mainly via the analysis of leader effectiveness, focusing on how the different types of leaders affect group performance and follower satisfaction. Leaders are characterized by their behaviors and by their traits given demographics, task competence, and interpersonal attributes. More recently, the focus of the literature has moved towards the quality of the dyadic relationship between leaders and followers. The literature has identified that collegial leaders tend to perform better in group settings in which members possess critical task-relevant knowledge or experience and that top down leaders, who according to the literature, perform better when there is no room for error (Eagly and Johannesen-Schmidt 2001) , when monetary incentives are tangible (Bass and Avolio 1993) and when situations are stressful and/or ambiguous (Eagly and Johannesen-Schmidt 2001) . These investigations have relied on the traditional research methodologies of the leadership literature, mainly surveys and experiments in which tasks are not incentive-compatible 2 . With more than thirty different leadership styles and contrasting schools of thoughts, this leadership literature is spread. The state of the Art is best understood as a spectrum between functional leadership and more traditional trait leadership. Functional leadership claims that a good leader will act "situationally", i.e., will adopt the leadership style that best matches each situation.
In contrast, the leadership trait school claims that leaders' traits dominate any attempts to adapt the style to the situation: leaders do what they are good at with little variation around their trait. The literature has had two responses to this tension. First, a preponderance of leadership styles has emerged.
Second, the relative utility of different leadership styles has been questioned. The absence of consensus may be interpreted as the outcome of research efforts that were undertaken using empirical strategies that are not easily commensurable and that are, as a result, not always integrated in an encompassing literature. Across management literatures, it is difficult to compare outcomes of survey research and experiments that do not integrate monetary incentives with those that do provide monetary incentives.
To summarize, what is known from the economics literature is that, as Bloom et al put it: "management matters". Managerial styles can be identified and they affect economic outcomes. Apart from the works of Kocher et al. (2012) and Bloom and Van Reenen (2007) that document the link between leader behavior, incentives and productive environments, little is known on the effect of the features of the environment on leaders' ability to enlist the support of the followers. What is also known from the management literature is that different leadership styles exist. What is still questioned is the driver of the effect of such leadership styles. More fundamentally, what is not known is the extent to which organization styles, as opposed to behaviors or traits of the leaders, enable leaders to perform.
The objective of the paper is dictated by the core of the problem of leadership. In organizations, the public good dilemma is often managed as a motivational problem, where leaders are asked to work on enlisting the support of the individuals who are engaged in collective value creation tasks. The question of the efficacy of leaders in reducing free-riding is still a largely unanswered question; the booming field of the economics of leadership is one expression of this state of the literature. In addition, the question of how likely individuals are to use leadership strategies as they are promoted in organizations is unaddressed. This paper addresses both questions. Its objective is study the effect of organization styles, defined as the channels of communication and the leadership styles that are provided to leaders in an incentivized experiment, on the leaders' ability to enlist the support of followers an mitigate freeriding. Ultimately, it will enable the understanding of how organizations can be designed to promote successful leadership practices.
This paper will attempt to meet its objective by proposing a new perspective on this question by studying the three sided-dynamic of the organization-leader-followers interaction, given different organization styles. This approach relies on a premise that is closely related to the research program of resource-based view research. The paper focuses on the role of fit between employees and managers in facilitating value creation, as in, for example, Wang et al. (2007) . In strategy, the requirement to have employees exhibit high effort and make investment at a private cost cannot be leveraged, unless safeguards and trust building mechanisms are provided. This paper asks the question that is underlying this approach using an experimental approach. It studies the effect that organization styles have on leaders' ability to implement a successful leadership strategy to mitigate free-riding, while holding incentives constant. We ask leaders in controlled experiments to choose messages from a message set that induces a leadership style, and then to send them to participants at the beginning of each round of a repeated and finite horizon public goods game. The design features two leadership stylestop down and collegial-and two forms of communication-public leadership with no communication and public leadership supplemented with private communication between the leader and targeted followers.
The experimental strategy adopted in this paper differs from the strategies used in leadership literature.
We rely on a context free, game theoretical formulation of the problem that designs the collective task as a team problem. Each team has a leader who provides the team members with messages. Each team member decides on the amount of resources to invest in the public good. Then, the game-theoretical setup is tested using incentive compatible experiments. Finally, the paper departs from the conventional emphasis on the positive aspects of leadership styles as it studies, primarily, free-riding.
The intended contribution of this approach is to study how organization styles differ in their ability to enable leaders to implement leadership strategies that are successful. The paper shows that, when public leadership strategy cannot be supplemented by private communication, leaders provided with collegial leadership style perform better than their top down counterparts. But when private communication is possible, the reverse is true. This result challenges the vast literature that promotes collegiality as a mode of organization to mitigate free-riding and enlist the support of individuals in a collective value creation task. This result is consistent with the economics insight that collegiality is organizationally a costly way to promote cooperation. The nature of leadership strategies is documented and explained in the paper. The main mechanisms through which top down leaders operate is that they increase their efforts and increase their use of positive public leadership to cater to the contributors. These efforts raise the contributions of the free-riders, mainly though the sense of obligation that is promoted by the individual-oriented top down leadership style, as opposed to the collegial leadership style that is mainly group-oriented. Using insights from the strategy literature, the paper argues that the key prerequisite to successful leadership is therefore to provide the leader with the ability to extract some information about the existence of types of contributors, combined with a leadership style that enables leaders to implement a targeted leadership that supply to contributors on the basis of performance-based ad hoc coalitions.
The next section presents the results of the literature that is relevant to the research setting in greater detail.
Related experimental literature
The effect of leadership in economics experiments has received a lot of interest in the recent years.
Experimental and behavioral economists have studied leadership and have focused on characterizing the conditions that increase the leader's effectiveness given the nature of the information structure, the incentives provided to the players and the structure of the groups. In public good games, overall, results from experiments show that leading by example has a positive influence on the level of contributions in the public good (Gűth et al., 2007; Haigner and Wakolbinger, 2010, Rivas and Sutter 2011) . In most papers, leadership is implemented as a sequential public goods game in which the leader is the first one to contribute. When leadership is voluntary, the leader is more effective when provided with exclusion rights (Güth et al. 2007) . As noted by Rivas and Sutter (2011) , these results show that the behavior of followers may be influenced even when contractual relationships or hierarchical authority is absent. In detail, this literature has identified the following findings. Güth et al. (2007) examine the effects of leading by example when leadership is implemented by letting one group member be the first one to contribute. They find that leading by example (i.e., leadership by moving first) results in a marginally significant increase in contributions, compared to a situation without leadership. Followers condition their voluntary contributions on their leader's earlier contribution. When leaders are equipped with the authority to exclude other group members, they achieve -and sustain -very high levels of cooperation that are significantly higher than the levels prevailing with pure leadership by example. Backing up a leader's (good) example with the punishment option of excluding another group member promotes cooperation, even though the higher levels of contributions have to be considered only partly voluntary since they are at least partly caused by the threat of exclusion. Interestingly, determining a leader either once and for all or in a predetermined and rotating order does not have a noticeable influence on cooperation levels within groups and groups with higher contributions in the exogenous part of the experiment are more likely to appoint a leader in the endogenous part of the experiment. Leaders with exclusion power typically want to remain leaders, but followers often turn them down, except when the institution has been successful in sustaining very high contribution levels in the exogenous part. Haigner and Wakolbinger (2010) and Rivas and Sutter (2011) find that voluntary leadership as letting the first mover become the leader i.e. by not restricting the leadership role to a specific group member yields higher contributions than when leadership is enforced exogenously, or when there is no leader at all.
Yet, there are instances in which leadership in public good games has been found to be relatively ineffective. For instance, Sutter et al. (2007) examine its effect when group members are heterogeneously endowed and when this unequal endowment is common knowledge. They find that the presence of a leader increases average contribution levels but less so than in the case of homogeneous endowments.
Leadership is almost ineffective, though, if participants do not know the distribution of endowments.
Also, granting leaders with exclusion power does not lead to significantly higher contributions.
Contrasting with Rivas and Sutter (2011) , Arbak and Villeval (2013) find that voluntary leaders are not necessarily more influential than randomly-chosen leaders. In their setting, voluntary leadership is implemented by having group members apply to be the leader and then be randomly selected as the leader, if several group members apply to be a leader. In fact, in their experiments, followers contribute more and are more responsive when leaders are imposed. They conjecture that this outcome is most likely due to a selection bias as some of the randomly-chosen followers include the more generous individuals, who are more likely to be leader candidates in other treatments and also "better" followers.
Evidence from randomized controlled trials shows that local leaders are more effective at promoting public goods (Jack and Recalde 2014) and at promoting products that have positive externalities on group members (Dowd et al. 2014) .
The presence of a leader as a first mover has also been shown to affect the decisions of followers in experiments that rely on variations of the public good game. In a step-level public goods experiment, Normann and Rau (2014) find that the sequential order of decisions improves public-good provision and players' payoffs, despite the fact that second movers tend to punish first movers when they give less than half of the threshold contribution. Moxnes and van der Heijden (2003) investigate the effect of leadership in a public bad game and find a significant within-subject effect of leadership: on average, followers invest 13% less in the public bad when there is a leader setting a good example compare to when there is no leader. However, they find that benefits are not enough to recover the costs of taking the lead.
To the best of our knowledge, Brandts and Cooper (2007) is, in addition to this one, the only paper that implements leadership as the ability to send messages before actions are taken in economics experiments. While implementing this form of leadership in a minimum-effort game, they find that, given a certain level of reward, targeted communication between leaders and participants is more effective in coordinating subjects than monetary rewards sent by leaders. They also find that such leadership is less costly monetarily than communication.
Setting

The game
Consider a group of four identical individuals who play a repeated public goods game and who are matched with a leader. For convenience, we refer to the group members as followers. All players interact for 16 periods and the finite horizon is common knowledge.
Each follower receives an endowment of 10 tokens per round that is fixed and that can be either privately consumed or contributed to the group account. In each round t, followers earn $0.10 per token kept and an internal and external return of $0.04 per token contributed to the group account. The monetary payoff of a follower i is defined by e i,t − c i,t + (0.4)
c j,t with e i,t the endowment, c i,t the contribution of the follower and with c j,t the contributions of all followers in the group. c i,t must satisfy 0 ≤ c i,t ≤ 10, in tokens. The dominant strategy for a selfish, payoff-maximizing player is to contribute nothing, and earn at least $1 per round from the tokens kept. The socially efficient outcome requires that all followers contribute everything and earn $1.6 at each period.
The leader is asked to send messages to the followers at the beginning of each round. The leader, who receives no endowment and is paid based on the group's performance, has a payoff that is defined by (0.5) 4 j=0 c j,t . To replicate the common organizational feature that, in reality, leaders are more likely to be in managerial positions and to receive higher private benefits from their group's productive output, the leader receives higher payoff from contributions. As in a typical principal-agent problem in organizations, the leader does not see the individual output but the total number of tokens c j,t at the end of each round. The followers see the total number of tokens contributed and their own contribution.
Output-based leadership
We focus on leaders who operate in organizations that promote output-based leadership. In such organizations, leaders are instructed to take actions given the output of the followers, as described in (1).
Thus, to take an action, the leader needs to decide on what message to send to the followers. The instructions portray the leadership strategy implementation problem as an informational problem that is not linked to followers' utility but to their output. Thus, in order to decide on an action, the leader needs to relate to the output. Note that for round 1, when the leader does not know what the level of contribution is, the interface offers a neutral introduction message so that the leader can send a neutral message.
   take a "positive" action s l,p if output is satisfactory.
take a "negative" action s l,n , otherwise.
(1)
The paper turns next to describing the organization styles in greater details.
Organization styles
To understand the effect of organization styles on leadership strategy and free-riding, the game is played in organizations of four different styles, which are selected to maximize the external validity of the setting. Organization styles are defined as two-by-two combinations of two channels of communication and two leadership styles.
The channel of communication is either a "no chat" environment in which private communication is not possible or a "vertical chat" environment in which targeted private communication between the leader and targeted followers is possible.
The leadership style is either a "collegial" leadership style or a "top down" leadership style. In the experiment, leadership styles are implemented by providing leaders with public messages from a finite set of messages that corresponds to the leadership style they are assigned with, as will be explained in greater details in the Experimental procedures section.
Channels of communication
The two main modus operandi of leaders in organizations are studied via the selection of channels of communication. The "no chat" organization corresponds to environments in which only the official leadership strategy that leaders promote in organizations is provided to the followers. It depicts organizations in which leaders may organize meetings to have all followers hear their perspective on how to go about a task. This public message is a type of one-way communication. The "vertical chat" organization corresponds to environments in which leaders lead by supplementing their public leadership messages with private communication with targeted participants. It depicts organizations in which leaders entertain inter-individual relationships with targeted followers as a form of two-way communication.
The channels of communication affect the sequence of actions in the game and the problem of the leader in the following way.
When private communication is not possible
•
Step 1: The leader selects and sends a message.
Step 2: After observing the message chosen by the leader, the followers decide simultaneously and without communicating among themselves or with the leader on their contribution level.
When targeted private communication is possible
Step 2: After observing the message chosen by the leader, the leader and targeted followers can privately communicate.
Step 3: The followers decide simultaneously and without communicating among themselves or with the leader on their contribution level.
Leadership styles
The classification of leadership styles encompasses the majority of the leadership styles. The classification is based on the observation that, in management, leaders' willingness to 'share' their leadership is not a necessary condition to leadership. To have a vision, to communicate the vision, and to deliver outcomes consistent with that vision are three necessary conditions of leadership. Yet, leaders' willingness to 'share' their leadership differs across styles: some leadership styles rely heavily on the leaders' aptitudes to empower others while others focus on the leaders' function as the center of power. Leaders that share their leadership have a prominently collegial leadership style: they focus on empowering their followers, by making them feel valued and appreciated. Leaders that have a top down leadership style focus on execution, by making the decisions and by letting their followers know what decisions they made.
The paper retains these two types of leadership styles 3 . On the one hand, collegial leadership is portrayed in the management literature through the objective of engaging others. Collegial leaders are concerned with their personal responsibility. Inputs from followers is central to their decision-making and they seek to leverage the best ideas. Their authority is based on cultivated relationships, they think of themselves as accountable to superiors, peers and subordinates and they seek evaluations. Leadership development is a high priority and they promote those who contribute to group success. On the other hand, top down leadership is portrayed in the management literature through the objective to direct action. Top down leaders are concerned with their personal interests. Inputs from followers is tangential to their decision-making and they seek to be obeyed. Their authority is based on external controls, they think of themselves as accountable mainly, if not only, to superiors and they tend to discard evaluations.
Leadership development is not a priority and they promote those who follow the instructions.
Collegial leadership style Building on the large literature that claims that collegial leaders generally manage teams more successfully than top down leaders (Bass and Avolio 1993) , collegial leadership style is represented as group-oriented. In this style, positive messages are encouraging and negative messages are supportive. The focus on the group does not stress the responsibility of individual follower but the responsibility of the leader, as summarized in (6).
  
To be collegial, "encourage" the group s l,n if output is satisfactory.
To be collegial, "support" the group s l,p , otherwise.
(2)
Top down leadership style In contrast, top down leadership style is individual-oriented and it stresses the responsibility of individuals in the group, as summarized in (7). In this style, positive messages are rewarding and negative messages are punishing.
To be top down, "reward" individual followers s l,p if output is satisfactory.
To be top down, "punish" individual followers s l,n , otherwise.
This classification enables to study the two sides of the spectrum on the leadership style spectrum without relying on the two extreme ends of the spectrum, which goes from transformational leadership to transactional leadership 4 . In addition, this classification of leadership styles does not designate some styles as more or less effective than others but instead describes their behavioral manifestation.
A theoretical framework and related hypotheses
We propose a theoretical framework to explain output-driven leadership strategy and free-riding in organizations of different styles. Our approach departs from non-cooperative game theory in that it provides insights on how to consider the problem of the leader 5 .
To understand the effect of organization styles on leadership strategy and free-riding, we develop an approach to the leader's problem that relies on a two-phase decision process composed of an "editing phase" and a "solution phase". The two phases correspond to the decision process leaders face in outputbased organizations. In the first phase, the leader gathers information about the output; in this phase, we study the effect of communication channels which affect the leader's ability to gather information.
In the second phase, the leader uses this information to choose a leadership strategy; in this phase, we study the effect of leadership styles on the leader's choice. 4 The two extreme emphasize, for the former, the role of empowering followers through a collegial process and by inducing identity change by getting followers to take ownership for their work and, for the latter, contractual and managerial nature of the leader/followers relationship in which leaders promotes compliance of their followers through rewards and punishments. 5 The non-cooperative game solution to the problem of the leader is that leadership will have no effect on contribution decisions: considering the incentives of the followers, the leader can only choose a leadership strategy randomly as followers play the unique Nash equilibrium.
Our approach contributes to the literature on intrinsic motivation initiated by Bénabou and Tirole (2003) in that we study how leaders' leadership messages affect the followers' perception of the leader's expectations of their contribution levels when choosing their leadership strategy 6 . Before proceeding with the description of the decisions in the two phases, we characterize the utilities of the players and use this characterization to improve the definition of their actions. Consider two types of players, a leader (the principal), and followers (the agents).
Preliminaries
Leader utility The leader's gains utility from the monetary output that is generated by the group output. In this setting, the leader's utility is denoted for a leader l at time t by U l,t = (0.5)
Followers utility The followers' utility accounts for the followers' valuation of leadership: it allows to factor in the utility gain from following the leader. In this setting, the followers' utilities are denoted, at time t and for a follower i, by
1] is the value the individual places on the message. The followers' utility characterization accounts for the fact that followers' valuation of leadership may lead them to decreasing their monetary payoffs.
Followers types Suppose there is a proportion ex ante of λ contributors who have a high propensity to value the presence of the leader and to contribute and a proportion of 1 − λ contributors who have a low propensity to value the presence of the leader and to contribute.
Leader decision The leader chooses a message m at time t in the hope of increasing the group output. The leader can choose between two types of messages: positive messages and negatives messages. The leader will choose a positive message when thinking that λ contributors have a propensity α of contributing that is greater than (1 − λ) contributors' propensity of contributing β such that
The leader will choose a negative message when thinking that the gain from having 1 − λ contributors'
propensity of contributing β increase will be compensated by the potential decrease in λ contributors'
propensity of contributing β such that λ × α ≤ (1 − λ) × β. This leads to the following trade-off:
The leader will choose a positive message, if the leader thinks that λ × α ≥ (1 − λ) × β.
The leader will choose a negative message, if the leader thinks that α × λ ≤ β × (1 − λ).
We study now how organization styles affect the leader's leadership strategy.
The effect of communication channels
Prior to making a decision, the leader needs to gather information about the output of the group. The problem of the leader is to determine whether the level of contributions reflects a group of followers that is composed of high contributors or a group of followers that is mainly composed of low contributors.
The former reflects a "good state" of nature in which λ ≥ (1 − λ), labeled for simplicity (Λ). The latter reflects a "bad state" of nature in which λ ≤ (1 − λ), labeled for simplicity (1 − Λ). Getting information about the types of followers is crucial as experimental results have established that contributors' types are instrumental in shaping cooperative outcomes. For instance, when sorting is not possible, cooperation collapses when contributors decide to reduce their contributions (Gunnthorsdottir et al. 2007 ).
Communication channels affect the leader's ability to gather information in the following way. nicates with a targeted follower, the leader receives a signal S. As the leader cannot see which state of nature is true, a Bayes' rule may be used to depict how priors P r(Λ) and P r(1 − Λ) of the leader may evolve as in P r(Λ | S) = P r(S | Λ)(P r(Λ)) P r(S | Λ)(P r(Λ))+P r(S | Λ)(P r(1−Λ)) )
9 .
The improvement of the leader's ability to evaluate the states of nature allows for the implementation of targeted leadership strategies. The leader can think along the following lines 10 . First, the followers cannot create value alone, as all their endowment is privately consumed. Second, if all followers came together to interact without a leader, they would also consume their endowment and not create value.
Third, a leader cannot create value, unless matched with followers. Finally, in an ideal setting in which 7 Some leaders write: "I probably pushed them too far to think they were the only ones investing" or "My last statement increased profits by $0.15 so I want to continue that trend and have the people who were too nervous to do it before, do it this time". Although the leader may realize that there may be contributors and free-riders, the leader is constrained in that information about potential heterogeneity in the group is not available. 8 As information is noisy, we assume that the case of a tie is not relevant to this setting. Rather, we focus on the "good"
or "bad" dichotomous formulation that is explained above. 9 Consider the following example. If the prior of the leader is that the probability of both states is equal, P r(Λ) = 1/2 and there are 2 λ-type followers and 1 1 − λ-type follower in the group i.e. P r(λ | Λ) = 2/3 and P r(λ | (1 − Λ)) = 1/3.
Similarly, the probability of (1 − Λ) is given by: P r((1 − Λ) | λ) = (1/6)/(2/6 + 1/6) = 1/3. Consider that the prior deteriorates to, for example, P r(Λ) = 1/3. In this case, P r(Λ | λ) = 1/2, which is a decrease in probability that (Λ) is the relevant state of the world. 10 The following formulation may be used as an analogy to understand how the leadership strategy may be conceived in organizations in which information about different types of contributors may be gathered. To be clear, binding coalitions are not possible in the interface and the leader knows that such coalitions may not be enforced, but to shed light on the leader's strategy to provide a targeted leadership, consider the formulation above as a thought experiment.
coalitions could be enforced, all players and the entire endowment would be contributed. Knowing this, a leader could attempt to apply the marginal-contribution principle and exclude from the coalition the players who contribute less than the marginal contribution as, in an ideal setting in which coalitions could be formed, leaders would be better off by forming coalitions with the contributors and excluding free-riders. In this setting, leaders cannot cast aside free-riders 11 , but yet, they can try to form ad hoc coalitions and choose targeted leadership strategies as if they were managing a sorted team. We next consider how leadership styles affect the leader's choice of a leadership strategy.
The effect of leadership styles
After gathering information about the output, the leader needs to choose messages. We analyze the effect of collegial leadership style and top down leadership style on the leader's choice of leadership strategy and on free-riding.
The effect of collegial leadership style Collegial leadership style does not allow the leader to target a specific type of followers because the style always refers to followers as a group. Thus, even when leaders can distinguish high contributors from low contributors and even with varying the type of messages across positive and negative messages, the leader's ability to target high contributors is limited.
The effect of top down leadership style By design, negative messages have stronger effects in the top down leadership style: λ-type contributors will have a higher propensity to decrease their contribution and (1 − λ)-type contributors will have a higher propensity to increase their contribution in the top down treatment than in the collegial treatment. In contrast to collegial leadership style, the effect of top down leadership style is that, if leaders can distinguish contributor types, they may adapt their leadership strategy in order to target contributor types 12 .
The analysis leads to the following hypotheses.
Hypotheses
We formulate research hypotheses about the leader strategy, as in (H1) and (H3), and the effect of the leaders' strategy on followers' contribution decisions, as in (H2) and (H4). The two sets of hypotheses are organized by types of channels of communication: (H1) and (H3) refer to the situation in which 11 Bridoux et al. (2011) specify the conditions under which self-selection and sorting lead to implementing such reasoning.
They argue that in firms that rely on "benevolent cooperation", selection mechanisms are required to exclude free-riders and prevent strong cooperators to select out. They argue that managers can influence the firm's mix of motives by putting in place selection mechanisms. 12 The success of top-down strategies depends highly on the leaders' ability to activate positive emotions. Huy (2011) explain that the top down strategy implementation literature has overlooked social-emotional factors, and especially groupfocus emotions. Huy further argues that group-focus emotions are important as they are activated in the tasks that are undertaken in the organizations.
private communication is not possible and (H3) and (H4) refer to the situations in which private targeted communication is possible. Leadership styles affect the leader's decision in the following way.
Leadership strategy (H1) In organizations without private communication, public leadership strategy implementation leads to the adoption of the promoted leadership style: leaders assigned to the top down leadership style use more negative messages than their collegial counterparts.
Free-riding (H2) In organizations without private communication, public collegial leadership leads to higher contribution levels than public top down leadership.
Leadership strategy (H3) In organizations in which public leadership may be supplemented by private communication, leaders will implement a targeted leadership strategy in performance-based ad hoc coalitions.
Free-riding (H4) In organizations in which public leadership may be supplemented by private communication, top down leaders perform better at enlisting the support of their followers than their collegial counterparts.
The paper now turns to explaining the experimental procedures that was used to test the hypotheses.
Experimental procedures
The setting and hypotheses were tested in laboratory experiments. Participants were seated in separate cubicles so they could not communicate during the experiment. Subjects were randomly assigned to either the role of a leader or a participant based on their time of login in the interface. The experimenters distributed the login information according to a random order that was scheduled prior to the session.
The first subjects to receive the login information and were asked to login first. They became the leaders. The other subjects were assigned to the role of participants. The randomization procedure was implemented very discretely and using decision support documents that were on the experimenters' desk that the participants could not see to ensure that participants cannot outguess who the leaders are in the room.
In the interface, followers were named "participants" and leaders were named "leaders". They all played 16 rounds of a linear public good game in fixed groups of five subjects composed of one leader and four participants. All specifications were known to all participants, with the exception of the initial cash endowment which differed between the leader and participant roles. This difference was introduced in order to guarantee minimal earnings to the leaders in case contribution decisions of the participants were very low. The amount of the initial endowment was not disclosed but its existence was: the initial endowment of the participants was stated as non-zero so that the instructions could be read out loud by the experimenters. The specifications of the game are explained in Table 1 .
[ The sequence of events in the experiment was as follows. After reading the instructions and answering the questions related to the payoff structure, leaders were shown a description of their role given the list of messages that could be sent to participants. Leaders in the collegial treatments received messages corresponding to the collegial leadership style, and leaders in the top down treatments received messages corresponding to the top down leadership style. The interface instructed: "You begin the round by sending a message to all participants in your group." Leaders assigned to the Collegial treatment were provided with the following additional instructions: "In general, you should project a collegial, helpful manner and avoid direct commands". In contrast, Top down leaders were provided with the following instructions: "In general, you should project a strong, decisive leadership posture, with a clear expectation that participants will follow your mandates". After these statements, all leaders saw the following message: "The options below are templates that may help you with this. Each option is associated with a description of when the message may be appropriate, e.g. after an increase in investments".
In the interface, the leader sees the description of nine situations and nine messages, with each message behind associated with a situation. This feature of the interface aims at depicting the rules of thumb that are promoted by organizations. The message sets are designed so that the list of messages reflect the leadership styles as described in the organizational and management literatures. In the Collegial leadership style, messages are maneuvering or encouraging as collegial leaders guide their followers carefully and give them support and confidence. In the Top down leadership style, messages are directional or rewarding as top down leaders rely on carrot and stick leadership strategies.
The list of the messages that were provided to the leaders is displayed in Table 2 . The leader would select a message and submit it to the participants. Participants received the message and had to acknowledge that they read it.
[ Table 2 about here.]
In the No chat treatment, leaders and participants were given a one minute-period to record their thoughts about their strategy and the decisions of others or their decisions, the decision of others and the leader, respectively. In the Vertical chat treatment, participants were given a two minute-period to send messages to the leader. Leaders could say anything: they were not limited to the same set of messages provided by the experimenter. Communication between participants was not permitted.
During that period, leaders were able to send messages to targeted participants. An introspection box was added to the interface in the No chat treatments. This introspection feature added time between each round, which reduced the difference between the Vertical chat and the No chat treatments on that dimension. Thanks to this feature, the difference between the two treatments is only the difference in ability to communicate and not the time allocated to each decision. A one-minute introspection mode was chosen over a two-minute one in order to avoid loss in attention to the game.
Experiments were conducted in the Veconlab at the University of Virginia and using the Veconlab software. The instructions were embedded in the computerized interface and the comprehension of the payoff structure was checked via a computerized questionnaire. Subjects were recruited from a large subject pool of undergraduate and graduate students. Treatments were assigned randomly to subjects and treatments were randomized over morning and afternoon time slots and over days of the week.
6 Experimental tests of the research hypotheses 6.1 Test of (H1): The effect of organization style on public leadership strategy when private communication is not possible
To characterize the effect of organization style on public leadership strategy, the public messages chosen by the leaders are classified using two classifications to ensure a comprehensive description of the choices of the leaders. The classifications sort messages as "neutral", "positive" or "negative". The neutral message is the introduction message that states the role of the leader. Two classifications are proposed:
a "situation-based" classification and a "style-based" classification. Note that the decision to associate messages to situations was motivated by the fact that leaders need some guidance on when they may want to use specific messages. The words "neutral", "positive" and "negative" were not stated in the interface. The leaders could only see the description of the situations and the messages.
The situation-based classification is a strict classification that relies on the factual content of the messages as described in the "situations" that are provided to the leaders in the interface. By design, this classification leads to an equal number of positive and negative messages. It retains messages 2, 3, 5 and 8 as positive messages and messages 4, 6, 7 and 9 as negative messages. This classification is not leadership style-based.
The style-based classification relies on the description of the two leadership styles in the organizational behavior and management literatures. In these literatures, collegial leadership style is predominantly positive and top down leadership style is predominantly negative. By design, this classification leads to an unequal number of positive and negative messages. In the collegial leadership style message sets, it retains messages 2, 3, 4, 5 and 8 as positive messages and messages 6, 7 and 9 as negative messages. In the top down leadership style message sets, it retains messages 2, 5 and 8 as positive messages and messages 3, 4, 6, 7 and 9 as negative messages. This classification is leadership style-based.
The choice of leadership strategies is depicted using both classifications in Figure 1 . The persistence of the patterns is also salient at the individual level, as depicted in Figure 2 , which displays the choice of public messages chosen by individual leaders using both classifications, for consistency.
[ In line with (H1), the experimental results show that the leadership strategy of leaders provided with the collegial leadership message set is consistent with the findings of the management literature.
In addition, the strategies of the collegial leaders are not affected by the change in communication environments. Also aligned with (H1), leaders provided with top down leadership style messages use predominantly negative messages. This leads to the following result, which is aligned with the Bayes' explanation of public leadership strategy and which validates (H1). Table 3 . Participants' earnings are displayed in Figure 4 . The statistical significance of the results is reported in Table 4 . The statistical significance of the results are very strong: at the overall level, the p-value comparing the two treatments is 0.0000, per round 0.0167, by group 0.0821 and by subject 0.0143.
[ Figure 3 about here.]
[ The relationship between public leadership and free-riding is documented in Table 5 : negative messages are associated with a decrease in average group contributions and positive messages are associated with an increase in average group contributions, both in a statistically significant fashion and using the stricter situation-based classification method. The analysis accounts for group random effects and is performed on group contribution per round, not on individual contributions to avoid the noise generated by mean individual contributions. Positive messages do not have systematic effects on group contributions, which is due to the overall declining pattern of contribution. Table 6 further reports that it is the core negative messages that have a significantly negative effect on group contributions. These findings validate (H2) and further identify the role of negative messages when there is a decrease in contributions.
[ Table 5 about here.]
[ 6.3 Test of (H3): The effect of organization style on leadership strategy when private communication is possible
Public leadership The effect of organization style on public leadership when private communication is possible is that, in contrast with collegial leadership treatments, the change in communication environments affects the choice of public messages made by leaders in the top down treatment. Figure 1 shows that leaders assigned to the top down treatments use more positive messages than when in an environment in which they can privately communicate with the followers. They use more rewarding public messages and fewer credit taking public messages. Using a Kruskal-Wallis, which is the nonparametric test that is the extension of the Mann-Whitney U test that allows for comparison of more than two independent groups, the comparison between the choice of public messages in the collegial treatments across two communication environments shows no statistically significant difference with a p-value of 0.2736. Using the same test, in contrast, the comparison of the top down treatments across communication environments exhibit a statistically significant difference with a p-value of 0.0126. The difference is also visually noticeable as in Figure 5 , which displays the choice of public messages by treatment.
[ Figure 5 about here.]
This leads to the following result.
Result 3 Top down public leadership strategy is predominantly negative in the absence of private communication and predominantly positive in the presence of private communication.
Cooperative types and public leadership Using the methodology developed in Gunnthorsdottir et al. (2007) , the paper studies cooperative types. Free-riders are defined as players who contribute 3 tokens or less on the first round and contributors are those who contributed more than 3 tokens during the first round. The distinction between free-riders and cooperators allows to identify the effect of the presence of different types on public leadership. Figure 6 shows that when there are two or more free-riders in the group, which is the case for 4 groups in the top down treatment and for 5 groups in the collegial treatment, top down leaders are more likely to use negative style messages than their collegial counterparts, with a p-value of 0.0453. This means that top down leaders implement a targeted leadership strategy to establish performance-based ad hoc coalitions when they are matched with contributors, and they do not when they are matched with two or more free-riders.
[ Figure 6 about here.]
Result 3a Top down leaders implement a targeted leadership strategy to establish performance-based ad hoc coalitions when they are matched primarily with contributors, and they do not if they are matched with two or more free-riders.
Private communication Furthermore, the results show that more communication is initiated by leaders assigned to the Top down treatment than by those assigned to the Collegial treatment, as reported in Table 7 . Specifically, the sum of occurrences of private messages and the length of the messages in the top down when private communication is possible is greater than in the collegial vertical chat treatment.
This table reports the occurrences of a message i.e. the occurrence of a message or several messages sent by the leader to a targeted participant, or from a specific participant to the leader.
[ Table 7 about here.]
The difference of amount of private communication across treatments is driven by leaders' effort.
Leaders' effort, as the sum of messages sent by the leader, is significantly greater in the top down treatment than in the collegial treatment. In contrast, participants' effort is not significantly different. The comparison of the sum of messages sent by leaders to participants indicates that the number of messages sent by leaders in the top down treatment with a p-value of 0.0008, while the sum of the number of messages sent by participants to leaders by round and by treatment is not significantly different across treatments, as indicated by a p-value of 0.1295.
Result 3b
When private communication is possible, leaders assigned to the top down leadership style communicate more privately than their collegial counterparts.
Content of private communication
The analysis of the content of the messages shows that leaders in the top down treatment are more likely to use private communication to talk about motivation and to send personal messages than in the collegial treatment. The content of the messages sent by the followers enable verification that followers matched with top down leaders are more likely to make neutral statements and they are more likely to use a tone that is top down. Followers in the collegial treatment are more likely to make negative statements and they are more likely to use a collegial tone than their top down counterpart. These findings are aligned with (H3) which states that leaders will implement targeted leadership strategies that establish ad hoc coalitions that are performance-based.
They are also aligned with (H4) which states that leaders in the top down treatment will be better than their collegial counterpart at enlisting the support of their followers.
Some quotes illustrate the overall results. A top down leader, in a private conversation with a follower, states: "I have told others to invest more". Another one talking to a targeted participant, says: "I'll talk to them. Keep investing." and then saying to the other followers, including the former one: "You really should invest more. When one of the group members' keeps investing and gets no return, that hurts everyone." Followers in the top down treatment, for example, state: "ID3: (to Leader): my guess is this round someone will invest 0", or "ID2: (to Leader): What are other people saying?", or "ID4: (to Leader): I contributed 10", or "ID2: (to Leader): I'm going in at none this round". Some time passes, and then, the follower says "I'll meet you halfway. I break even, or I quit".
[ Figure 7 about here.]
Result 3c When private communication is possible, leaders assigned to the top down leadership style communicate privately using messages that are related to the motivation of their followers and they are more likely to use personal messages.
These differences in leadership strategies lead to differences in free-riding patterns, as explained next.
6.4 Test of (H4) Table 3 and Table 4 , as depicted in Figure 3 and Cooperative types Using the methodology developed in Gunnthorsdottir et al. (2007) , the paper reports separately the mean contribution per round of the free-riders and the contributors in Figure 9 . As explained above, free-riders are defined as players who contribute 3 tokens or less on the first round and contributors are those who contributed more than 3 tokens during the first round. The figure shows that top down leaders manage to increase the contributions of the free-riders when they are provided with the ability to communicate privately. This result is important because, as explained Gunnthorsdottir et al. (2007) , cooperation collapses usually when contributors decide to stop contributing, in experiments in which free-riders usually do not increase their contributions. This result identifies the characteristics of an environment in which top down leaders can successfully implement a leadership strategy.
[ Figure The paper investigates this question using controlled experiments that rely on a linear public goods game. This methodology allows us to create an environment in which the effects of organization styles on leadership strategy can be identified. This setup allows to control for the effect of monetary incentives that are hard to account for in non-experimental data. While the question of the external validity of such findings may be raised, much evidence from organizational economics and strategy support the patterns that the findings discern.
The findings suggest that in organizations in which leaders and individual followers cannot communicate privately, negative messages, especially if they are targeting individuals and not the group, as with top down leadership styles, will discourage contributors and drive down the level of contributions.
In organizations that give voice to the followers by enabling leaders and individual followers to engage in private conversations, individual-oriented leadership strategies induce a higher sense of obligation and motivate both contributors and free-riders.
The paper identifies that the key strategic prerequisite to successful leadership is to provide the leader with the ability to extract some information about the type of contributors, combined with the provision of a leadership style that enables leaders to implement a form of targeted leadership that is contributor type-based, and that focuses on contributors as opposed to free-riders. Successful leaders are those who work towards implementing performance-based ad hoc coalitions, which target the contributors and disregard the free-riders. Implementing a successful leadership strategy depends on the leader's ability In many cases, however, organizations may face difficulties in guaranteeing conditions under which high contributors will tolerate the sustained existence of free-riders. In particular, it is possible that the social planners who decide on the leadership strategy to be implemented by their organization may have to compensate high contributors for the resource loss that is generated by being matched with free-riders.
Such intricate policies are at the core of the social planner's exercise. In that respect, the identification of the key strategic prerequisite that is the ability to get cues about the existence of different contributor types provides a ground to shape leadership strategies.
This paper identifies how organization style, leadership strategy and free-riding affect each other.
Although this all-embracing aspect of the paper allows the study of the leaders' strategy, it stops short of addressing some interesting issues. An important limitation of this paper is that it does not study leadership strategy as a function of organization style, in a context in which cooperation levels are relatively fixed. Another important limitation is that it does not model the behavior of the followers given a leadership style that is fixed. Clearly, such two-way relationships are very important, and they should be addressed in separate settings, in which the dynamic aspect of the three-way interaction is controlled for. Such interesting research questions will be pursued in future work. It is my role to suggest ways that, working together, we can achieve high levels of investments that will generate high earnings for all.
It is my role to tell you how you can achieve high levels of investments and earnings. We need to reverse this downward trend. My role is to support you so that we can all trust each other and switch to high investments that benefit us all.
You must reverse this downward trend. I have a clear vision of a strategy for achieving a better outcome if we all invest more.
4
After some increased and some decreased their investments:
We are getting there, but we need for everyone to pitch in and invest so that we all benefit.
You haven't achieved as must as you should. You must follow the highinvestment guidelines.
5
After high target investment levels have been reached:
We can all take credit for reaching our goal of high investments and high earnings, which we should strive to sustain.
You have achieved my goal of high investments and high earnings, which you must sustain.
6
After investments have become stuck at a minimal, disappointing level:
This situation allows us to learn from our mistakes and we must be sure not to repeat these mistakes in the future. Think about ways to increase your investments.
I have done my best to map out a way to achieve high earnings, but you are not following my advice to invest at high levels. Now is the time for everyone to change course. We have to learn from our mistakes. Think about where your investment strategy went wrong.
We are a results-driven group. Unless you deliver, you are not part of the group. Number of groups 10 10 10 10
Standard errors in parentheses *** p<0.01, ** p<0.05, * p<0.1 Standard errors in parentheses *** p<0.01, ** p<0.05, * p<0.1 
